This piece begins with the authors' contention that design education must challenge design stu dents to reframe their negative assumptions about teamwork in preparation for collaborations with future colleagues and communities who operate knowledge bases outside of the contexts established for and by designers. Guided by constructivedevelopmental pedagogy, a this case study report recounts a series of undergraduate graphic design courses taught by the authors over a threeyear period, along with a secondary analysis of literature on mechanisms of collaboration in both vocational and educational contexts. A constructivedevelopmental paradigm suggests that undergraduate design students (and undergraduate students from other disciplines) can devel op critical thinking and sophisticated problemsolving skills by first constructing a deep, broadly informed understanding of self. The authors propose a model to guide undergraduate design students toward selfdiscovery based on observable personality traits which they have chosen to refer to as Design Powers. By identifying their individual personality traits and creative motiva tions, young designers can learn to work productively in teams that value meaningful input from diverse personalities.
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Introduction
The nineteenth and early twentieth-century model of design education was primarily guided by the need to satisfy mandates from rapidly upscaling economic and industrial forces. 1 Business plans and entrepreneurial activities attached to design processes celebrated the 'sole creator,' d and were structured to undervalue the efforts of team thinking and shared project development . e Similarly, educational institutions that taught design at the university level placed great emphasis on "the illusion of original creativity," which involved students learning to generate outcomes to design processes largely in service to an individual organization's economic success and material progress. 2 While the so-called function and intention of the design process has evolved significantly over the course of the last century to teach students to effectively engage in collaborative endeavors that benefit communities, influence public policies or positively alter ways of doing and making, some educators continue to perceive the social, economic and cultural role of the designer as constrained to delivering messages and products. 3
Recent directions in design practice point toward a more pluralistic discipline characterized by a need to develop more responsive social, environmental, and cultural protocols. 
11
Ibid., p. 43-44. thE DEsIGn poWERs systEm priorities in favor of more useful, lasting and democratic forms of communication … a mindshift away from product marketing and toward the exploration and production of a new kind of meaning." 6 In alignment with the first First Things First 2000 manifesto, this study advocates for the potential of operationalizing design's diverse and broadly informed human resources, and the visual languages that these fuel, to support group productivity (in lieu of a competitive mindset), and promotes the creation of artifacts, systems and experiences that meet real (and sustainable) human needs and goals.
One tranche of design-related research suggests that a collaborative, team-based approach is necessary to guide the development of more economically and environmentally resilient ways of making that extend to public policy and social development. 7 If productivity, project development, and innovation are to be improved, the complexity of working in these environments not only necessitates teamwork, but disciplinary and cultural diversity among team members. 8 -12 In light of this, visual communication design education must at least begin to transform its essential practices so that students learn to effectively sustain collaborations with colleagues in disciplines outside design, work with people from communities and cultures beyond their established context, and engage in creative dialogue -rather than compete -with people who have not attended design school. 13 , 14
How Competition and Individualism Affect Group Efforts
One day a hare was bragging about how fast he could run. He bragged and bragged about his speed, and even laughed at the tortoise, who was quite slow by comparison (The Tortoise and the Hare by Aesop).
In tandem with the need for commercial visual communication design practices to generate economically and environmentally resilient ways of making, moderate to extreme levels of competition among individuals in the workplace can strangle productivity, professional development, and most importantly, team-building. 14 There have recently been several calls from prominent design educators and researchers for visual communication design education to reassess approaches that entail teaching so many students to work in competition-driven learning environments that stress individual achievement over team-based initiatives and projects. 
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Ibid., p. 123. committed to a common purpose. Inasmuch as research suggests complementary skills are necessary for effective teamwork, personality types also play a meaningful role in group interactions.
Identifying individual preferences can provide insight into worldviews, inspirations, problem-solving approaches, and most importantly, group dynamics.
Studies have determined that personality identification is also useful in developing interpersonal growth because it confirms individual value and contribution to the group. 36
With the ancient study of temperaments tracing as far back as Plato and Hippocrates, recognizing variations among people is by no means a new or groundbreaking concept. 37 Briefly stated, temperament accounts for how an individual's combination of mental, physical and emotional characteristics affects their behavior. Several theories of cognitive psychology suggest that the brain is wired to classify and categorize semantically as a way to protect ourselves and make decisions quickly in threat situations. Self-categorization theory suggests that individuals tend to perceive themselves -and others -as belonging to particular groups. Even further, group properties or characteristics tend to shift self-perception from personal to social identity. 38
Within the psychology community, Carl Jung remains a prominent and influential figure due to his extensive research in the area of analytical psychology. The authors of this piece propose that contemporary design education programs can benefit from this line of research in psychology to help students identify their individual personality traits and prepare them to work productively in teams that value personality diversity. The conventional teaching approach, one that measures students as identical contenders in an assessment race, contradicts major studies in both psychology and collaboration that emphasize the importance of diversity within business teams. Furthermore, research demonstrates how multifaceted challenges are often solved by teams who possess varied skills and intelligences. To manage and refine the collaborative processes, the two design faculty who facilitated this testing administered written assessment forms and engaged students in providing verbal feedback through open-ended discussions.
Data was collected both during and after student immersions in learning experiences that were affected by the Design Powers System. Specifically, individual feedback was collected from each student using an anonymous short-answer questionnaire that functioned as a written assessment of each student's ability to achieve certain learning outcomes. The goal of the survey was to position the student's role within the collaborative team and to examine to what degree it confirmed or contradicted her / his identified competency.
A Contextualized Description of the Four Dominant Design Profiles
This research identifies four design dualities (see Figure 1) , presented as continuums, that are inspired by the Meyer Briggs [Personality] Type Indicator's four basic dimensions and the observable skilled-actions described by Keirsey. The four design dualities were extracted by the authors after extensive observation, discussion, and daily work with the undergraduate design students from Qatar. These dualities can be considered as building blocks that determine how a creative individual might operate in a collaborative group setting. If one trait becomes dominant on a given continuum, it can help to determine that design student's patterns of action, communication style, attitudes, and values as he-or-she engages in a specific design challenge. In this manner, the dominant design profile for that individual can be identified. The four design dualities described here produce four dominant traits of character, or design profiles. Mapping these dualities onto the Design Powers Wheel demonstrates how a given student designer's personality traits can be integrated to produce the four dominant profiles (depicted in figure 2 ). The
thE DEsIGn poWERs systEm i The Insights Discovery System builds on the work of Swiss psychologist C.G. Jung's attitude preferences (extraversion and introversion) and rational functions (thinking and feeling). From this foundation, a wheel diagram is used to help individuals identify areas for personal growth, along with organizational strengths and weaknesses when the data is collated with others' profiles. For more information on the Insights Discovery
Design Powers Wheel was adapted primarily from the Myers-Briggs Type Indicator
Model, the Insights Discovery Model i , and the Tilt Leadership Model j to visually demonstrate how the spectrum of creative motivations relate to personality traits, behavioral patterns, strength-based assessments and other qualities.
The Design Powers Wheel illustrates that designers may possess aspects of two competencies that lie along the same spectrum, but self-identify with one competency over the other (by choosing the one that best maps to their social, economic or cultural values and creative motivations). For example, a designer who identifies as empathetic may also be pragmatic at times, but still chooses to see empathy as a dominant value in their profile.
When presented in a design classroom, the four dominant design profiles are often best introduced by a faculty member who is conducting a collaborative design project. This process involves asking students to choose one side of each duality (reason versus intuition; pragmatism versus empathy; etc.). The visual representation of the two sides of the wheel (reason / intuition and empathy / pragmatism) and the oppositional concepts embedded around the two inner circles of the wheel (concrete / abstract; external / internal) exist to highlight the importance of integrating each of the paired qualities into a given student's personal design process. This means that this particular student should not, for example, discount the importance of empathy, even when he-or-she prefers to engage in a more pragmatic approach to a specific design challenge. Additionally, the visibility of these creative motivations -as two sides of one wheel and equally distributed portions of two inner wheels -suggests the potential for an expansion of an individual student's personal growth by making him-or-her aware of qualities they might want to emphasize, hone, or improve in the future. For instance, if a student generally prefers to follow FiGure 3: The four dominant design profiles that result from allowing design students to operate the wheels that comprise the Design Powers System are de scribed briefly here.
intuition as he-or-she engages in his-or-her design work, there may be an opportunity to follow reason as a way to expand their creative thinking in a forthcoming project.
The primary goal of this activity is for each student in the design classroom to self-identify with one of the four design profiles -Tinkerer, Dreamer, Storyteller, or Conductor - (Figure 3) Ideally, the four dominant profiles are distributed across an equal number of team members, resulting in groups of four design students each.
In alignment with the research in psychology and theories of collaboration described earlier in this piece, this approach intends to support the value of identifying individual strengths as part of building team synergy to produce more temporally efficient and conceptually effective design projects. By allocating distinct responsibilities to each group member of a given design team, the model stimulates shared ownership for project outcomes and addresses (and helps prevent) skill-duplication or redundancy between team-members as a means to increase the working efficiency of the entire group. Clarity of purpose enables each student to focus on a particular goal, with discrete competencies often dominating different stages of the design process. For example, in the initial stages of the project, the Dreamer will likely play a significant role in brainstorming ideas whereas, towards the end of the project, the Storyteller may direct the presentation of the final work.
A Contextualized Description of the 16 Design Powers that
Result from Operating the Design Powers System
In addition to the four overarching dominant design profiles (Conductor, Storyteller, Tinkerer, Dreamer) , the Design Powers System supports a detailed description of an individual design student's unique Design Power. Two main dualities -reason / intuition and empathy / pragmatism -serve as the core components of an individual student's design profile, and the two additional dualities of abstract / concrete and internal / external determine additional variations within the overarching profiles. This yields a total of 16 possibilities described as design powers (these are depicted in Figure 4) . In other words, by operating the Design Powers System on behalf of a particular design student to pinpoint a unique cluster of skills, talents, values, and attitudes, as well as communication and interaction methods, a unique design power can be identified. Examining each of the 16 powers can provide insight into some individual design student's strengths, as well as more specific clues about how he-or-she might perform in a group.
Four possible design powers exist under each of the four distinct design profiles (these are also depicted in Figure 4) , and while these might share similar core dualities, they differ with regard to how they describe attitudes toward the outside world. For example, a Wizard, Analyst, Developer and Director all fall under the design profile of Conductor because their core dualities ('reason' and 'pragmatism') describe them as practical, detail oriented, analytical and logical. However, a Director is external and concrete, and therefore, may be thE DEsIGn poWERs systEm more suited to fulfill a role as an art director or a manager, while a Wizard is internal and abstract and may prefer to work as a programmer or developer.
While a detailed description of all 16 of these variations is beyond the scope of this paper, the following section provides an overview of the various classroom-based activities used to determine the four dominant design profiles and the 16 design powers that correlate with them.
A Description of the Operation of the Design Powers System
The operation of the Design Powers System constitutes three activities that progressively increase in complexity and structure. Each of these is centered on the identification of an individual design student's personality traits. By revealing a configuration of creative preferences, the three activities offer design faculty multiple entry points to help students build self-awareness and work in groups. Using one, or all, of the activities outlined below is an opportunity to help students take ownership of their unique combination of creative motivations to promote self-discovery and the accrual of a higher level of personal insight. These activities are often integrated into the preliminary phases of a collaborative project to familiarize the team with each member's acuities before they begin their design process together.
Activity One: Utilizing Discussion to Facilitate Self Identification
The first, and perhaps most simple of the three activities entails each student self-identifying with one of the four dominant design profiles: Conductor, Storyteller, Tinkerer and Dreamer (depicted in Figure 4 ). The activity is structured to extract, through conversation, observable dominant design preferences in individual design students. By introducing each of the four profiles through discussion, the in-class activity highlights how each dominant profile shapes FiGure 3: Operating the Design Powers Card Sorter affords individual student designers an opportunity to engage in a concrete, interactive activity with a specific goal. Doing this helps them work through the process of utilizing the four sets of design dualities to identify the specific design power from the group of 16 that is most applicable to them. an individual's role within a given group. As they engage in this activity, students discover where they fit on the design dualities continuum and participate in small group discussions about how their dominant traits align with their personal proclivities. While the four dominant profiles are not meant to serve as comprehensive, all-encompassing descriptions of a given design student's self-perception, they should resonate with him-or-her.
Activity Two: Operating the Design Powers Card-Sorters
The next evolution of the design profiles and design powers identification process is to utilize the Design Powers Card-Sorter as a fun and effective way to engage design students in identifying and realizing their uniquely personal means for engaging in design decision-making processes. The card deck that the authors created to operate the Design Powers Card-Sorter offers an interactive method to physically sort through the different design dualities inherent in the Design Powers Wheel using an "either-or" scenario ( Figure 5 ). The cards are designed to help students make a choice between the design dualities that occupy each end of the spectrum, with each 'player' placing their choice "face up." This card sorting activity eventually reveals one of the 16 Design Powers.
By identifying their personal proclivities (based on how a given individual design student prefers generally to think and act), the designer uncovers his-orher unique power, such as Cheerleader. The card deck is sorted in the following order:
Step 1: Reason or Intuition
Step 2: Empathy or Pragmatism
Step 3: Concrete or Abstract
Step 4 • Your friend fell and broke her leg, and the first thing you ask is "How?" rather than "Are you OK?"
• You think that everyone's views should be respected regardless of whether they are supported by facts.
• You like to read and follow instructions before trying to put a new piece of furniture together.
Faculty Observations and Student Reflections about Operating the Design Powers System to Affect Group Design Work
In the experience of the authors, group design work is sometimes viewed by graphic design students as an exceptional task that is unfair to some members of the team. In these instances, students take issue with what they define as an unequal distribution of the workload, varying levels of commitment by team-members, and biased assessment by faculty. In the anonymous surveys administered by the two faculty at the onset of this study, some students expressed hesitation about engaging in teamwork, noting that their previous experiences with team-based projects felt unproductive. One student also noted that she took the backseat during group projects due to predominating personality dynamics that she felt oppressed her ability to express her views. In light of these concerns, the Design Powers System was developed and tested in a range of graphic design courses over a three-year period, involving approximately 80 students located at Virginia Commonwealth University School of the Arts in Qatar. The cumulative findings indicate that facilitating acuity-based thE DEsIGn poWERs systEm group creation as a team-building activity has the potential to improve communication among student design teams, bring students together around commonly identified, project-centric goals, and increase productivity.
The two faculty who formulated and operated this study observed that without the Design Powers System activities to guide group formation and operation, students were naturally drawn to their peers who possessed similar competencies, rather than to those who possessed competencies and skills that were complementary to their own. The system's emphasis on diversity helped prevent skill-duplication and allowed for a more balanced distribution of strengths within the group. Because the Design Powers System prioritized group decision-making, each student contributed equally to overall design decisions, but, at the same time, participated in the project according to their particular creative preferences. Students learned to depend on each other in more-orless equal degrees as they realized how individual behaviors exhibited by some, directly and indirectly, influenced others. For instance, at the beginning of the project, the Dreamer and Tinkerer often guide out-of-the-box thinking and playful generation of creative ideas.
Moreover, the identification of a specific role for each individual helped students to better navigate areas of discord and potential conflict by recognizing when a team-member was acting in alignment with his-or-her design profile. For instance, one student felt that her occupation of leadership roles (during previous group projects) unfairly forced her to push along classmates. However, identifying as a Conductor helped her build confidence in her leadership qualities, while her team-members became more aware of and gained more understanding about the purpose of her management role.
At the same time, this explicit role enabled another team-member to not feel "slighted" by the leadership power dynamic that sometimes manifests in this personality.
Leading the process was both challenging and rewarding, with both of the faculty members who designed and led the study needing to remain sensitive to student perceptions that one of the four distinct design profiles was potentially more, or less, valuable than another. Other challenges included students' attempts to resist, or control, the process. In one case, students self-identified with a false Design Power to create a group composed of friends, with clashing strong personalities and ambitious goals that culminated in conflict. The challenges of group dynamics increased when language barriers created communication obstacles, with an opportunity for cultural exchange ending in perceptions of isolation and frustration for one team-member. But beyond a few isolated incidents that resulted in some negative perceptions of collaboration, the two faculty members observed how the correct identification of a Design Power could serve as a powerful tool to guide teamwork. When introduced at the initial stages of a project, it proved to be a fun and engaging activity that boosted students' confidence and sense of purpose in terms of their design work in collaborative teams.
Limitations Inherent in the Structure of this Research
The Design Powers System is intended for use within a collaborative design framework and, despite promising findings, the study is limited in some key ways. First, the collaborative component of the study restricted teams to an equal distribution of design profiles and team-members. Future research will investigate the expansion of groups as part of a strategy to support projects that require greater use of a single competency. For instance, two Tinkerers might discover or invent the means to overcome a technical hurdle through extensive, experimental making, while two Dreamers might increase the number of 'big ideas' needed to address and effectively resolve a given design challenge. Two-person teams embedded within groups of five or six students might serve as mini-think tanks, helping to spur shared creativity.
Another limitation to the study was its locale. The research was conducted and tested within a single University in one region in one Middle Eastern country and occurred within a conventional graphic design curriculum. To be accurately assessed, the methodology utilized to facilitate the Design Powers System will eventually need to be operated and assessed in multiple classroom environments, across diverse types of curricula, and within a varied array of institutions of higher learning. While the Design Powers System addresses the development and refinement of personal creative preferences, bases of knowledge and skills needed for successful collaboration; contextual and geographic differences could produce unanticipated effects or result in unexpected successes or failures of the model. As is the case with many types of qualitatively guided approaches to design research, achieving a high level of external validity is not possible, but it should also be understood that this could be an impediment to implementation.
The next phase of this research will address the original study's limitations by calling for design educators to participate in user-testing and patterning in different types of university-level design education settings to evaluate the efficacy of the methodology across a wider spectrum of design learning environments. The integration of a measurement method as this next phase is operationalized could also help faculty assess particular collaborative components, operational dynamics, and relative strengths and weaknesses that may develop as a result of the interactions within a team (or as a result of contextual factors surrounding the team) that could affect its functionality. These include but are not limited to the social, economic and technological environments within which a given team operates.
Finally, the Design Powers Questionnaire should not be used to analyze, evaluate or comment on the personality-based weaknesses and strengths of individual design students. Instead, the aim of utilizing this instrument is to learn from the psychological approaches and the theories of collaboration described in this discourse to produce an accessible and useful tool for use in design environments in a variety of educational contexts. Moreover, utilizing the analogue format of the Design Powers System as a worksheet or card-deck has the potential to skew results, enabling participants to identify a given role for themselves or others by manipulating the process. Future versions of the Design Powers System could benefit by being operationalized through digital mediums to produce randomized ordering and to provide immediate feedback to designers without biasing key aspects of its use.
Future Directions and Implications for Further Development and Testing of the Design Powers System
Conceived to dispel the myth of the one-size-fits-all designer, the Design Powers System celebrates the value of both individual talent and diverse team-membership. Recognizing how personality (and the traits and temperaments that affect it) shape interactions between collaborators has practical implications for the facilitation of design education at the undergraduate and graduate level. The approach can serve as a guide for design educators to identify student acuities and to facilitate collaboration between different types of learners in design classrooms. Research attests to the capability of small groups, comprised of individuals who possess blended complementary skills, to effectively tackle complex projects. Guiding students to discover their strengths by de-emphasizing competition can also improve the overall productivity and effectiveness of teams. Accordingly, individuality and difference should not be viewed as sources of contention, but instead, celebrated as necessary for group success.
Encouraging emerging designers to better understand themselves and their design process through the assessment of design-based preferences offers the potential for team-members, including those who are working across disciplinary boundaries, to see design as a richly informed, deeply probative discipline with multiple facets for affecting change. The act of naming the diverse and extensive characteristics designers possess could bridge the persistent divide between the public's understanding of design and the capacity of designers to contribute to all aspects of a project's ideation, development, and resolution. Moreover, recognizing the diverse capacity of designers to contribute their ways of working and thinking across a wider variety of modes and mediums could expand preconceived notions about design research and processes.
In other words, it could help dispel the myopic assumption that design is simply a service profession, associated with the digital execution of files. This may also help sensitize those outside of design, to recognize the contributions designers could make to socially and critically relevant projects that require inter-and-even-transdisciplinary collaboration. These implications support a complex, collaborative, and nuanced view of the design discipline that aims to fulfill more responsive social, environmental, and cultural purposes. 
